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(54) STRAY MAGNETIC SHIELD FOR NON-VOLATIC MAGNETIC 
RESISTANCE MEMORY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
non-volatile magnetic resistance memory 
shielding a memory from a stray magnetic 
field without increasing a substantial cost 
of a memory. 

SOLUTION: A non-volatile magnetic 
resistance memory 10 positioned at a 
semiconductor substrate is shielded from 
a stray magnetic field by a passivation 
layer 18 covering partially the non-volatile 
magnetic resistance memory 10 or 
covering completely it. The passivation 
layer 18 comprises non- conductive 
ferrite materials (e.g. Mn-Zn-Ferrite, Ni- 

Zn-Ferrite, MnFeO, CuFeO, FeO, or NiFeO). thereby shields the non- 
volatic: magnetic resistance memory 1 0 from a stray magnetic field. 
Non-conductive ferrite materials may be a form of a layer 1 8 
converging a magnetic field generated internally on the non-volatile 
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magnetic resistance memory 1 0 in order to decrease the requirement of 
power. 
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<S4) uftm<^4s,mi ^!«4ft«a«w>^uofc>6«>«««»« 

(57) C«$»33 

asvmis^^u (1 o) 65. ^ff«««su«tt->e^u 
(10) ^a^ttiz, a^tt^jfciroDC/^-:; v-x-t/a 
(18) irj:or»>8««d»e>a^i^t!e)n^* f- 

a)/^vS^^-VsV» (18) tt. #IK«t47x5>fh 
♦t$^ (Wiltt. lJ^ZftHF«rrlt«,MI-2ft-F«rrt«,l*iF«0.CuF 

«o,F«oafcttHiF€0) ^ikh^. tnirJ:or, ^»»t^ 
m\z. 5Rt«tMI»IStt^^U (1 o) ±izrt«'«^ 




I 
» 



ossein 1] ^!Si3^\^m^imji^^jotz(^(r>n7&^ 

Qo^^^^r^^fE^ttai^mUC^'EiJ (1 o. 5 0) ; 
fcJ:C^ttgS5Fffi»tt«Ss«l£^^U (10, 50) €d> 

o) or. ^ym ds, so) 

ttasvim^^u do. so) ^5«s«Ss6»'=)j8^l^ 

a5s»£r^^ffi«tt«s^«fa^^u (io) -3 
r. ^^^ffi5ett«Sv«iK:y ^ u ( i o) ^^at^w 
l40)Ji (1 2) |zJ:oriiem<D*i^>aSs«»i^mo)ii> 

JtiC tea 1 *5ctc^S52e c 1 1. i3)€^g. 

^a)^ffl5ett«S^Kfii-><^U C10) ;Satt^ftl4T 

3s 6>-3OSi«tt«ia»i40)JS (1 8) Tfe or. ^ 
ss€ (18) at, *rse=i^iS3Bi4as;«fs:j<*u ci o) 
o)±«^o)ifi<l=^iB-3i^e>*t, f-JhlzJr-DT, 

(11, 1 3) o5^il><»:< fct. 1 -:>o)Jiir^^ U d> 
r>39S«Sv.<piD*rs2^ii5ettass«is:y^ u d o) =s 

tl. 6J^^^^^t5«S;t^l4 (1 e) fcJ;£;*H5^IS5eta 

«^«j?c^^u do) A»»^jsJi^i»iee^i^^jy:< 

si.JS^t*«>srJi or :-N^y£«^stJS os) ±iziss^ 
i:j»3*i^^iE5ei^asiJ««:j><^'J (so) r» ^r. ^ 
^ffl5et^ass«i3L;>< ^ u (5 0) tt. *«tti*»cDe 
iz<t o rutrai -tie ti o^-tt < t, ss i e 

feJ:l^S5aJi=£^t5«-tJlSeT*iB«ltJU (5 1. 5 

*u (SO) tt, A:^/as^aig^s«r*fflM-tJK5 

.1, 52) :6ffi3:L«'J»r*^«0» (6 1) «^t>. 
fcC^CD'Pffi^lta&JfifiC^^U (5 O) ; fccttFlS^ 

a^r» y. 6>^*«i«tt«Sst^»2i(j)jg (6o) o 

r. ^'^e (eo) tt. il1ie^ffi5ett«5?.«f3iy^'J 
(5 0) (J)r:^^Jy:< i:fc±fllJSffi^a-5^-f V^L. f-^ 
l=J;or. r*]55r5S^r^«te=&. =&iilSiJa)tJb (5 

1. 5 2) rt<oaS%«fiLtt«(D^1 *5cti;^2®<J)l4><t 

<il^^^(T>m±\zm:^^ii^. tz^(r>m (eo) ; 
6>6 flirf * t\ ^ C ^♦#«!C r ® 

;g^L*r^:fe-^r^ or : l?tJ5±lz^»S^i:>^4i. ±ilJ 



<De^er*«E5riE«ttass«ts:-x^uo)i*>n£< kt» 

(0OO1) 

^^UIZRIU «IZ?FIIiettttav«!flL5Sy^U0)^^-y-> 
[O 002] 

rcS5ii<j)ir«*3J:j;«W3!p«5?iUcfcotr^>asi] cmos 
;^a/=ttE)»«flaur^«L/=^^us*i: ur 

a)AJiIffiaR>;tl{}JL (Gi»nt Masneto-Resistivc) (GKR) 

t^isjs*<iBt?=. 3s;si««5^iE5ett^^'ji^JigR**^r 

jt/ (masnetlzat ion vectors) (DBerol (orientation) t 

tri»i!$*ti*1S«l=i:oT«i*r*. t-fl)«ft^Oh 
iHi. lfiffl*ti^«« (H) IZJ:-jT. Er&i**i^. ffi 

♦\*^-o)a«ii. lfe«cM)sEi»izjtorSfejdl*t\^- 4- 

t5J5i:*^*0»5e«« (stray nasnetic tield) (j<^ 
C0 0 0 3] ;9S3ifctt^25«>lz^jcii*t\^)a«li. K 

i:^fc'ftlJfilzi^l^!ft<Da5^>e§g^r^• +^'tc3*:^ *<j) 
^ijizf»??^ti^«ft^c i-^i/SSfeu^-G^MSizni: 

S«ft^fE5et4«Sv«fjC^^U (hijhdensltv non 
-va lati le roa«neto-res ist iv€ memory) li, t-0)'feJl/di 

^^iZ'j^^cr^^tDT, ;*sa«iz. »iz«isrii 

::^^!y^v^afctttrvS'V^?) o)fc«f>|zu:««15L« 
*eU6*iJSfc tttLv Afc. S««ft:lzJ:ort<DiSy 
^ d t Jl/H 0)8111 r 3>lztlgL*. K y d 6>e> 

C0 0 0 43 5958««<J)aStiS8&itT^:/5rX<J)-^4: 

urtt. K^B^*/=l«^r■a)flEffllzJot^rJ»^fir^r& 
^ d»;s«« ct y iSiL^ •< ^ SiBS fc r ^ 
jcd^cy^'JSjfe^^ztt-x^'J'tJisgsitr^ctr^ 
^» c(j):^i£tt. cti6o)5fifflizfci>rai$fir^rs ^ 

d5?jSW«<J)flfe^6^<C»5ift<t (characterization) 

riSi*:^35=M-f:^izr^/i:«^SitL<'y:L^<j)r. j><^u 
sttft^-G^/bft^izs^^n^^rts^^T^iz. ±Bfi^as: 

fcy^U-feVh (milli-cents perbit) OSlr^Oq 

^o'i.tDJW^^^^sr^^ras ^ disss :i;^h««flD^ 



C0 0 053 ^^Ua)SIH6^<£=i:^J-<D« 
C0 0 0 6] )$®«SH$8A.u«JS««T^«iflr«6 
C0 0 07] ^^U<DS5Hfi^«ca;^hO)«JiD<tUI=. >5 

C0 0 0 8) mm V^-S* 3V«tfil=tfl^Siit 

C0 0 09] i^srssafeT^ate^i^^ (tocus) ^-g 

ssm * tifc'FfflJistt ^ u « ti« r c t fc. 

[oo 113 f^mv^^T^mfA^fk^^^a^. sfUT 

[0 0 12] 

7x7-r ht^l^a)Wt LTtt : hh-Zn-FerritcMI 
-2n-Ferr ite, lit^FeO, CuFcO, FftOfe J:C/N iFeO%^C>« 
[0 0 1 33 h5S'^t^<D«<?j5i:PflB<£affl«^- 

A- V a VttW 0) ©1*1 1351^ U 7 X ^ W h 
^S^*. f-tllZJ:-Dr>?58««lZ«U7-a^l*«lffi 

CO o 1 4] mMXs SSi«1^6blzlS^ 



35 ^ffi5et^«$s«is:j<^utj|/i ott. mizwtu 

j< ^ u -t Jlrtf f-o)«>g t Rlii L r«ffl * 5^ c k 

(t^Jii i^J:cfS2«12(t^Jii 3%^c;«!t^o>at$^Ji 
«Br*»isii. i3tt. ssiis«:^'^-ttigi 2IZ 
<toriiifei't!e>ti^* «t4«^Jii 1, 1 sot-i^f'ti 
It. ati«^wi^(j)M-®rjs uf^^. 3itz\t. «yiz^ 
Kfi«t4«^ert*J& yf^^* 5^^iz. ©1 11*. S5 10J? 
*3t/=tt;9*23^«U. ii5j/lz© 1 all. ©^23U: 

[0 0 15] CtDSgJfiWlZftL^rtt. Jgl 1. 1 3tt. 

^ijMV^ y. ifis 6<D:^i&]Ttt'l£<. 2 7 iz 

jSot. avtsjgtts^T^J:aiz. jgdi^tt^* 
>r;^a)ftta)JKagizt5L>rtt. mitnJ^mt. iti2 6 0):^ 

i&IZ5SdJ:dlzt, Si 1. i 30)^-tif=t\tt. 

SIH«llzS^27<D:fei^lZ5So/i. r^tetD^. SIH6tj|z 

^?2 7 0)*l&jl=¥fira> ttfh'^C^? hlU2 1. 2 2 
=S^T^. CZV. ^C7hJt2 1, 2 2fl) 1 "fev hfiS-fe 
;|/1 OlZ?5«r5>ft5. 2-p<D«tt^«agflK «*i|(Dfc«D 

iz. Eiiiz*jt^rf^«lzi|jn*t\7:u*cfc€iiw*ti 

fell* 'SOhJU2 1. 2 2 65. ^S5ai<fiCDJ5!l^«5HZiS 
L»T, l^-*63lza6A:^»CtSHiflgiir^S$«ttti':'7 
UV^^lZioT- Jill* 1 3d5IS6i*e)tl^« ZOfj 

yyijyait. ♦*mo)«Bsr^ ©i 2<dj?*t3» 

CO 0 1 63 *e>lZ. «fi2 665, aifO)»fitf^tte 1 
1. 1 3F*3 0)<^i^)JtB (transition width) J:^Jfc'J»*< 
<^^J:dlZ. JKrf^ti-i)* ^-iDlSmkLT. '\0hJU2 
1. 22tt. ^u)mz5(s>i5t^t9-ii\zT^Zhii^VB 
l^^6*jiz. 1.0— 1.2^9 PV*$S(0'tB 65. ismfit) 
iztt. ^^\ztji^. zo^^m\z^l^T\t. •ti2 6|t. 
PVJ:y'J^*<. 53^jSJ$miZJ:^T*l5S^fiS<£A> 

?y<D'h^*rR y. ^^2 7tt«ti2 6 0)i^5fsr35 

-5. CCDSIMiWlZaSt^Ttt. ff*2 3tt. f*33~6 

nmrlo y. J5E*24ttm'-10nm7'3& Ct\6>e>3rr 

iifcy. j9*23k24ko«aL>ii. ei i. i 3o>:^ 
^ -yf-ya^s^izfBmr^. ^^7hjU2i. 2211. t 

JH Of^<!>mit^O hJUCD2^(D*3tt^Vi!iS^5F UTL* 
iO)«agtt. ijfiir* o"^mt^. <tf!a)4X5gtt. im 
Jl" 1" T-S ill 1. 1 3omm\zis\i^^tKr^.^ 

O bi\f\t% 1 *IallZ;^fel«l^^t^. 1 1 . 1 3 0iilJi 

|zfcl:t^ftta)1XaE^C hiUJ. \^-f5t^3:rz\t%z:f5t^\z 

coo 17] -trJl/1 O0)1XaM^aii€5/zll^'t'-*;^r 
^>/=«l&|Z. :g*2 7 <0:^lallZ;So/-;: l:^(u]6»'D^?2 7 

c3):^IQ]lZ;S^/■za^co:^^QJ'^® 1 i. 1 3(0fSiJia)aftA: 
O hJla)^iSi^^^lz«)»Jlft^^o)lz. rj^ft)^. 
h^b2 1 \zJi-9Xni^t\Xl^^t^t)^h^0 hJl/2 2|z 



1 eir^m^lfeiTia ^>«llD6^<£5?l?9Jl/3-fV (digit 
line) Oir-llT) 65. h~ 5 JU««(J>:*: ? t (DM 

coo 18} ©2tt. epfio?n^BK«a/=o:h-5Jua 

(support) r^>3^fclii^lQ> (oppose) T^>5i 

tta2. 3 311. &»3 2<D'>cC7hJl/^«>5U 6^^* 
»3 3a)'^9 h;l/|iai&ir*a«<J)iii:#3*S^jnU o 

A»32CD^C? hJHZi3^6ir<b* *^6^ir. *«t32. 

rsiiz^tt^tir^jy, t-(D&ttrBi<J)<@ifi^if>LrL>^* 
COO 19] enhDfl««o)oizfct*Ttt. -tJHo^Dai^ 
^tt. ^-OJWt'xC? h;l/0):^i^i:Itlil5l«lzKlf*.<i 
IV 0 6>i^H 1 strata d5«liDT*lz?ig^T, dbistss 
II, h-5JU««lzj;r)r53§lz^ttlje*i^>^i7 hJl; 

^'^r^^ii/i oo>2ti^«jE%n%u mviQzittom 
«i=<t-DTi»Hi*isiiziz**i^^{? h;i/^wr*tjn 

0<J)«JE«55T» ««5aiJRH 1 IZftl^r. ©1 1 0)^^? 

;ufla«3ajiS65H 1 1 H 3 ta)EiT*eftDT^iz-3t\. ei 
1 o^it^o bfitiK H 3fl)8se5iJS«5£Tffto):frr^iz 

iitei. TllV><:«]y«*3^ctdlzj^lS5:ti^. H4|^iJ5 
Til. <l:yJ9L^ig 1 3 0)-^^ hJl/fti, ^^i5t^\Zi^^mti 
HJ. >a:i^LF|Z^(DJlS}5:ilH4(DfiS*5J:^^n<t»J:*:Sl\ 

«ra)ai^^5d>, O i: H5~H8 t(J)rellZjf>*4i^. 
C00201 ^oimi^\t. ii^. tJl/1 o(J)ai:^*S 

Ell. -tjn ofl)^*o)*ipHz;a-3renJio*ti*3:«E 



^-fcJl/l 0(DS**r&lzeoTfl)«ffR*TT25 

1-pii. ei io)Wjft^ t*i*«fi<tyfes< (rttft^ 
HG) r» -dT. ua^usi 30)Wift^ t^i^tfifci^u 

TR ^(DWSv'XC? h Jl/ll. SeHfitJlZlii^U^Cl^ 

or. -tJl/i 0(J)«l3illSIH6t||z3Cn: L<i:l^* ^*tlz« 
iSLT. t<Dai:^*SO)3t/5:SIH6^lza!ftUnilV 
coo 2 13 Uft»L. h-^JbtttfijtP'^C? h Jl/€j^:frrpi 

IZ-:>ti. S1 1 0)'x^ h Jl/tt. ei 1 0)S«flJ<J)lSlzi^ 
A>T>riiiQj UIS^^ (Jgl OCD'XO h Jl/lltDr6HZlEi& 
T^) • ^^^lz«ted5«JiDT^»lz^ti. Igi lO^Oh 
JUL fr6lLIJ!l?. I^ttiffitl. ^■(D^C? h ilf652g*I^IZ 

m^jmty^3:T±nr^. *t\iz«tftd5±eT^>t, e 
1 GO'xo ni^fe«yift*3^>afcr. «is:fifiiiseHttiz- 

SIZttHJ, tt\6ii»i5*tl7t**1S«l=tel:*^>3Cft«t, 

fc^r- t-tij!H%. f-o)«fiLfifiii««cD±^fcfcfciz3a 

coo 223 h-5JI/W«(J)iiSfti. tv:;^. 9-Hfc<l: 
i;7^s?5ji/7-f v<j)«5a6>e>tsmfc LriT5)atfio)^a 

5Ji/«tei:fs^r^>»sw«65. ig«<3)«?5orBiiztjiy 

1 o|ziKSr^O)tlsiaiz. «iA3^3t^zll5$£ilLiAf'^0) 
»J^I1. l?SiiiL»)ftO)rBl h-5Jl/«^fi5Ji 1 i(D 

^«)ft^^izii+^r<cL*te^. ;$5sateii. hs^^u 

0)^. seH6^lz^0)tj|/i*3a)1Slg^<3]»^^>J;3'y:. + 
iz, >^ U-feJl/0)*'<65#tSIZ'j**<, StMz^jfflzJS 

ifiUTSs«oaiaftru^>o>r. »iz*ttmr u-fizfcu 

T II. it«tt'J>* l**o))9S««fti ^ ^ U -t JH::seH6^ 
|zSf«U#^» $?JS««0)nqii««lor5>fc«)lz. 
V^-S' aVJii 8*5. ^^U-tJl/1 o^iJ><£< 
iJ6*ilziiicJ:dlzjKj5S^*^^* ftJifilzii, ©1811. y 

x5-r hfm(D«tdtt^fE5ei4S>4a^ (pcrmeabilit 
y) Una^^t^'ibMs&^ti^. *rwe6^lzlfiT^LK^ 
6KD7X7-1' htt|SHl<J>ni:< fc^, : hh-Zn-Ferrite,Ni-2 
n-Frr it€,MnFeO,CuFcO,FeOi3«te/NiFeO 0) d ^ O 1 

ei sii^^ss^ttTJs ^<j)r. o(j)Sffi 
±izisjsiz5=?t^-:<^s'3vr^cfc65r5. ^l<ii©i 

8 65iftf^lZiKS^^^^>l5i:+'dlZiS*6^rJ5 -Stfe^. 
5*^«^f4-*40)JlK 1 7 65-tJH oirifi 8ta)ra1iz«ffl 
^t\l#^* Ji 1 8 6iiSi^a^<t»^6>*^J^fiti*t\^0)T. 
«jS<J);93Mlteil. tJH 0 6>^JgA.L^^tl^>. 
jz. 9- H7-f VI 6|ziMIS**\^^5SlZctoriJiS* 
ti-Sfffttoa^di, Jii 8|zj:^r'tJH o±izi&6»-D 



C00233 C(DJ:di:, ©leit, »att«l=«r?> 
r « «fe5Kr * c k 0) 2 -3 <j>m^ ^nti r 

C0 0 243 S3|Z«l>T. tJH OlZilW«r«»-t)l/<D 
coo 2 3] Ay^^^- t/ ay^G OtK 7 U-< ^^0) 

>r:^fcft^*5«tt/iE-<Dyu-nzff difettisia (e ir:^a"-^ 
<r>iidJ*Dli^Jdl*ti^« -5., ^^--/^^^-t^gveeoo) 

^«^d5JglCll*tl^k. Baas 565. 5/3VJi 

eo^^VUTJKisJI**!. f-ta!zj:oTmv?-rv<?/^-y 
KtCf/stDglfi^^lSlZT^* :i(J)«ifi3e35CWIZ*5L*r 



CO 0 2 6] co)j:3lz. 8f«rJ& »e*nfc»5s 
w*d>^flW7» y). -«iz. 

i*^<Diz2fcis>«:*<D*^^B«£ar^* *6iz. ^-o^ 

Z. t^bO'mn^mSfm <real estate efficiency) % 



SS^<J)ffi£fb L/zlG::^DTffi(^ 

ci^23 © 1 a)^ffl5gttasv}fiCLy^uiz*>i?^>:x-f -i* 

cm 33 ats:?gq»lZ?jgo/t. iSs^m^Uf^^$^imji'E: 

ijomsiitLtz^mm. 

1 o, 5o ^ffi^et^assiisjAi^^u-fe^u 

11.13 «Sv«fiL»l4Jg 

1 2 ^mttftM(Ji 

1 4 

16 '^-f'p^y 

1 7 3l^^^ftl4d)SKR» 

1 8 /^y*/'^-^^ 3 V© 

2 1,22 hJl 
23, 24 i?* 
26 il 

2 7 

3 1 ^757 

3 2. 3 3 ffiSft 

5 1. 5 2 til/ 
5 5 

5 6 IS^ft^ 

57 9-K7-rv 

GO Ay^^-VaylS 

6 1 mfilfi]» 

6 5 eao 
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